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Abstract (Basic): EP 1032027 A2 

NOVELTY - A bonded semiconductor-on-insulator (SOI) substrate is 
formed by heating a monocrystalline semiconductor wafer to coalesce a 
zone damaged by lattices defects to form a planar intrinsic gettering 
zone of pure semiconductor material that includes active gettering 
sites. 

DETAILED DESCRIPTION - Formation of a bonded SOI substrate 
comprises implanting monocrystalline ions to a depth in a wafer surface 
of a monocrystalline semiconductor material to form an amorphous layer 
adjacent to the surface. The amorphous layer extends to a planar zone 
at the depth comprising the monocrystalline semiconductor material 
damaged by lattice defects, i.e. end-of-range implant damage. Undamaged 
material below the depth comprises a first layer of the monocrystalline 
semiconductor material. The wafer is heated to convert the amorphous 
layer to a second layer and to coalesce the damaged zone to form a 
planar intrinsic gettering zone of pure semiconductor material that 
includes active gettering sites at the depth. An insulating bond layer 
on one surface of a handle wafer is bonded to the surface of the wafer 
to form a bonded SOI substrate. An INDEPENDENT CLAIM is also included 



• 1 

for a bonded SOI substrate (10) comprising a handle wafer (11) having 
on one surface (12) an insulating bond layer (13) and a semiconductor 
device wafer <(14) bonded to insulating layer. The wafer has a first and 
a second layer (16) separated by a gettering zone (17). An epitaxial 
monocrystalline semiconductor layer (18) is deposited on the surface 
(19) of the second layer. . 

USE - For forming a bonded semiconductor-on-insulator substrate for 
semiconductor devices, e.g. bipolar junction transistor, field effect 
transistor, capacitor, resistor, thyristor comprising integrated 
circuits (claimed). 

ADVANTAGE - The narrowly restricted gettering zone near the device 
regions increases the efficiency of the contaminant removal from those 
regions and facilitates small geometry manufacture. Because the 
gettering zone comprises pure semiconductor material, its formation 
affects only the structural characteristics and not the electrical 
characteristics of the wafer. Thus,*the~bGfiucd~Substratc; is~reiiiibly 

constructed and provides excellent structural stability to devices 

formed on it over a wide range of processing temperature and 
conditions. 

DESCRIPTION OF DRAWING(S) - The figure shows a schematic 
cross-section of the bonded semiconductor-on-insulator substrate. 
SOI substrate (10) 
Handle wafer (11) 
Wafer surface (12) 
Insulating layer (13) 
Semiconductor wafer (14) 
Second monocrystalline layer (16) 
Gettering zone (17) 
Epitaxial layer (18) 
Second layer surface (19) 
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ABSTRACT 

PROBLEM TO BE SOLVED: To provide a method for forming a semiconductor 
device and an integrated circuit for manufacturing a coupled 
semiconductor-on-insulator. 

SOLUTION: In this method for forming a coupled substrate, ions of a 
semiconductor material are implanted into a depth selected by a wafer on 
the surface of a wafer 15 of a single crystal semiconductor material, and 
an amorphous layer of the semiconductor material is formed at a position 
adjacent to the surface. A layer 25 of the amorphous semiconductor material 
is substantially positioned in the selected depth and is expanded up to a 
zone which is a substantially plane composed of the monocrystal 
semiconductor material damaged by lattice defects, namely extended to the 
end part of the range of ion implantation damages. An undamaged material 26 
under the selected depth is composed of a first layer 15 of the single 
crystal semiconductor material. The wafer causes the amorphous layer to 
change into a second layer 16 of the single crystal semiconductor material, 
and further the second layer 16 is heated under conditions effective to 
combine the zone of the single crystal semiconductor material damaged into 
one, and forms an intrinsic gettering zone 17. 
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